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1) Introduction 
Recent changes in industrialised economies and their spatial transformation seem 
to be of a fundamental and a long term nature. Some scholars argue that Fordism 
is transformed into Postfordism, others observe the emergence of a new long wave 
of development. As a consequence the spatial system is seen to change dramati-
cally as has been indicated in a "break down or reversal of longstanding core peri-
phery structures" (Aydalot 1984), the "emergence of new sunbelt regions" and of 
"Silicon Landscapes" (Hall and Markusen 1985) as well as of "new industrial 
districts and spaces " (Piore and Sabel 1984, Scott 1988). These changes are said to 
affect not just production but also higher level functions such as R&D, innovation 
and decision making. In the following it will be investigated to which extent a move 
from Fordism towards Postfordism is changing particularly the landscape of inno-
vation poles in Europe. 
The production- and innovation-process under Fordism was conceived to take 
place along a strict division of labor - to a large extent inside large firms. This was 
also reflected in space: The largest agglomerations tended to function as centers of 
decision-making, R&D and product innovation, the peripheral regions were loca-
tions of standardised production under external control. The fortune of localities 
and regions, thus, depended strongly on their respective role within this division of 
labor. 
The "crisis" of Fordism and emerging Postfordism seem to change this structure of 
production, decision-making and innovation considerably (Piore and Sabel 1984, 
Kern and Schuman 1985, Scott 1988,-Storper and Walker 1989, Harvey 1990). 
There is a shift expected from large scale standardised towards small scale custo-
mised production, and from the large hierarchically structured firm towards more 
decentralised firms as well as to networks offirms. Inthe innovation-process there 
is a much larger role for incremental change, small firms as well as networks of 
firms. 
Together these developments seem to lead to a stronger role of "place" in econo-
mic development and in the innovation process. The strongest expression of this is 
the debate about the role of the "local milieu" in innovation (Aydalot 1986, 
Aydalot and Keeble 1988, Maillat 1991). It is also argued that the traditional spa-
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tial hierarchy of the innovation process might be replaced by a more dispersed pat-
tern or even reversed. 
In the following I want to analyse the changing landscape of innovation poles in 
the european context. I will start with the changing nature of the innovation pro-
cess going along with a move from Fordism towards Postfordism (section 2). Then 
the embedding into the local "milieu" (role of local institutions and relations) and 
of global networks in the innovation process will be duscussed (3). In the fourth 
section I will present evidence concerning the existing and emerging landscape of 
innovation poles in Europe. 
It will be shown that emerging Postfordism is bringing about substantial changes in 
this respect. However, the nature of this change is rather a coexistence of traditio-
nal and new organisational models in space, instead of a basic reversal of past 
structures. In fact it seems that despite some development in new areas, Postfor-
dism tends to stregthen existing innovation poles, namely the large metropolitan 
areas as locations of technological innovation. 
2) Changing nature of the innovation process moving from Fordism 
towards Postf ordism 
The innovation process characteristic for Fordism has been shaped by its basic 
principles such as 
* a high share of standardised products for large markets (mass production); 
* a dominant role of the large corporation organising production and innova-
tion; 
* a highly developed division of labour and a clearcut separation of concep-
tion and execution-inside.firms, whereby-this "technical!' division of labor is 
also reflected in space (Westway 1974, Watts 1980, Massey 1984). 
The introduction of new products, their ageing towards mass products and the rela-
ted firm behaviour has been described by product-cycle theory (Norton and Rees 
1979, Utterback 1979). Firms are developing new products via their R&D depart-
ments, launching them on the market and subsequently reaping the benefits of 
growing demand and sales. In the course of maturation the product gets more 
standardised, competition increases and it becomes necessary to cut costs. New, 
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more standardised production processes are introduced and scale economies 
realised. The division of labor particularly within firms is increasing, external deli-
very links become more stable and they are extending over large spatial scales. 
This process has a distinctive spatial pattern, particularly since the large firm, 
which is the motor of this process, is able to specialise locationally and is drawing 
benefits from a spatial division of labor (Bade 1984, Massey 1984): R&D-facilities 
are optimally located in large agglomerations near universities and highly trained 
labor, also the new products are best produced here since the markets as well as a 
variety of suppliers are close. In the course of maturation when cost considerations 
get more important and standardisation occurs, production is moving towards 
cheap labor in rural areas, very often supported by regional policy (Erickson and 
Leinbach 1979). In the late stage of the cycle it may become necessary to move to 
still cheaper locations such as the southern periphery of Europe or to newly 
industrialising countries (Frobel et al. 1977). There is a spatial hierarchy of innova-
tion implied: R&D and product innovation are concentrated in the largest agglo-
merations of the highly developed countries, while process change or a lack of 
innovation are to be observed in locations of the late stage such as old industria-
lised areas and the rural periphery (Todtling 1990). 
The emerging postfordist accumulation and regulation regime,1) in contrast, is 
characterised by 
* a diversification of consumer demand and consequently a lower standardi-
sation of products ( customisation); 
*· use of flexible technologies, organisations and labor practices; 
* a certain decentralisation of functions within large firms (bringing some of 
the higher level functions back to the production level) and a bias towards 
horizontal instead of vertical information flows; and 
* a more prominent role of small firms .partly .through vertical.disintegration 
of large firms, spin offs and subcontracting relations to large firms. 
* Finally there is an increasing importance of institutions at the 
local/regional level but also at newly emerging international levels (such as 
the EC) as actors in economic development. 
1) See Moulaert et al. 1988, Harvey 1990, Benko and Dunford 1991, Cooke and Morgan 1991. 
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There are considerable implications for the innovation process. Due to the fre-
quent changes of products and the shortening of product life cycles, technological 
change becomes more continuous (Nelson and Winter 1982, Dosi 1988). Further-
more, it is increasingly a nonlinear process which need not necessarily start with 
technical inventions but may also begin at the production level or may be irritated 
by suppliers or customers (Hakanson 1987, von Rippel 1988). Technological 
change is furthermore seen as proceeding evolutionary along trajectories and is 
strongly shaped by existing routines. Such routines are partly rooted in the 
local/regional institutions and the milieu so that specific regional trajectories may 
emerge (Aydalot 1988, Malecki 1991). 
The speed and cost of technological change are increasing and they lead to a rein-
forced division of labor in the innovation process. This is occuring between large 
and small firms, universities and public research institutions as well as other public 
institutions (transfer agencies, regional and local development institutions). Thus, 
there is an increasing variety of actors and institutions involved. Some of the firms 
engage in global networks, others establish links at the local and regional level 
(Cooke and Morgan 1991, DeBresson and Walker 1991, Freeman 1991). 
Both, Fordism and Postfordism, describe rather extreme ideal-types of production 
and regulation which in reality cannot be found in pure form. Strongly disputed is 
particularly the stated transition to Postfordism. While some of the changes such as 
the increasing diversification and customisation of products as well as the trend 
towards more flexible technology, organisation and labor relations have been 
broadly accepted, it has been questioned whether this already constitutes a new 
production and regulation regime leading to a general return to "place" (Amin and 
Robins 1990, Sayer 1989). In the light of a recent wave of mergers and acqusitions 
and an increasing rather than decreasing dominance of large firms (Martinelli and 
Schoenberger 1991), the picture of an economy based on small and flexible firms, 
concentrated in certain districts, has been put into question. 
3) Local embeddednes and global networks in the innovation process 
Tue evolutionary character of technological change and the increasing social divi-
sion of labor emphasize the relevance of both the local environment of firms 
( embeddedness into local networks and institutions) as well as of large scale and 
global networks. Both, however, fulfill different functions and they have different 
importance for small as against large firms. 
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Local embeddedess has been stressed particularly by the "milieu-approach" 
(Aydalot 1986, Aydalot and Keeble 1988, Maillat 1991). The "milieu" can be defi-
ned as the socio-economic environment of an area resulting from the interaction of 
firms, institutions and labor. It is expected to lead to a common way of perceiving 
economic and technical problems and finding respective solutions (Maillat 1991). 
The milieu fulfills mainly the task of informal knowledge transfer through mobile 
labor, information links, supplier and customer links as well as through coopera-
tions at the local and regional level. Although there is evidence for the engage-
ment of both large and small firms, the local milieu is said to be most important 
for the small firms, since these are less able to maintain costly boundary spanning 
functions (such as R&D) or to engage in large scale networking (see Maillat 1991, 
Camagni 1991). The milieu is considered to favour particularly learning processes 
in the innovation process such as learning by doing, learning by using and by 
interacting. An important element in the local mileu are education and training 
institutions as well as institutions engaged in firm formation and technology trans-
fer such as incubation and innovation centers (Herrigel 1989, Todtling-Schonhofer 
1990, Cooke and Morgan 1991). 
However, not just the embedding of firms into the local milieu can be observed, 
but also an increasing integration into international and global R&D networks 
(Castells 1989). This occurs both internally of firms through the location or 
acquisition of R&D units in several countries and in the form of interfirm 
arrangements ( through various forms of R&D cooperations ). Major forces of this 
globalization of R&D are to be found in a changing macro research environment 
(Howells 1990) such as the emergence of pervasive new technologies (information 
technologies, new materials and bio-technologies) breaking down traditional 
barriers between technological disciplines. Then there is an increasing complexity 
of new technology to be observed leading to increasing cost and time spans to 
develop new products while the life span of new products on the other hand has 
been reduced. Firms are thus seeking to extend the market for new products as fast 
as possible, to build up a stronger research base through mergers and acquisitions 
and/or to externalise certain steps of the R&D process. 
The location of R&D activities of (multinational) firms in more than one country 
is, as Howells (1990) observes, not a totally recent phenomenon.2) However, the 
occurance as well as the nature of such international R&D activities has been 
2) Until the 60'ies the number of multinationals undertaking R&D abroad, according to Howells 
(1990), were rather few. By 1965 it was estimated for US multinationals that only 6,5% of their 
total R&D expenditure was undertaken abroad. 
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changing since the mid seventies. Large firms are increasingly locating R&D units 
in more than one country, some of them moving towards global R&D networks. 
Along with this, the nature of R&D activities is changing from mere transfer units 
adjusting products only to local markets towards more autonomous R&D units 
which are involved in the own development of products and processes. 
The second type of international and global R&D networks is of an interorganisa-
tional nature: Firms, particularly the large ones, are engaging into distant or global 
networks through carefully selected formal cooperations and strategic alliances 
(see Camagni 1991, Freeman 1991).3) These allow them to organise complemen-
tary resources in the innovation process, reducing the development time of the new 
product, and/or to open up new markets more rapidly. Empirical work to this 
aspect has been undertaken more systematically by Hagedoorn and Schankenraad 
(1990) for selected technology areas (information technology, biotechnology, new 
materials). They show that these formal interfirm networks have increased parti-
cularly in the 80'ies (90% of about 4600 investigated cases) and that the vast majo-
rity of them ( again 90%) occurs between the most highly developed countries of 
the "Triad" (Europe, USA, Japan). The major motives were the opening up of new 
markets, the time-reduction of the development process, the specific technological 
competence of the partner as well as the screening of technological opportunities. 
The long-run strategic positioning of the firm was in general a more important goal 
of the cooperations than the reduction of transaction costs (Hagedoorn and 
Schankenraad, 1990). 
International R&D networks are also increasingly supported by supranational 
institutions and programs (Malecki 1991, Charles and Howells 1992). Within 
Europe there exist already a number of research and technology programs aiming 
at the international cooperation of firms and research institutions.4) It appears that 
from these programs mainly large firms have been benefitting. For SME's it is 
rather difficult to be fast enough in getting the necessary infomation, organising 
the partner(s) and to go through the application procedure. 
3) Freeman (1991) defines the formal interfirm networks as joint ventures, research corporations, 
technology exchange agreements, minority holdings for technological reasons, licensing and 
second sourcing agreements, subcontracting, research associations, government sponsered joint 
R&D programs and computer networks for technical interchange (p. 502). 
4) At the European level such programs are COST (since 1971), EUREKA (1985) and ESA 
(1987). Within the European Community particularly the second (1987-91) and third (1990-94) 
Framework Program for Research and Technology are supporting international R&D projects 
(Commission of the EC 1991). 
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The analysis up to now has shown that there is an increasing relevance not just of 
local embeddedness (particularly for small firms) but also of international and 
global networks. From a few studies it appears that there are also relations bet-
ween these different types of networks. International and global network-links are 
sometimes established in order to tap into the knowledge base of a specific local or 
regional milieu. In the case of the Silicon Valley e.g., Gordon and Dilts (1988) 
have shown that a number of inward investments and cooperations from foreign 
firms to Silicon Valley firms had just this intention. On the other hand, Camagni 
(1991) has pointed to the fact that the local milieu also needs the linking up to 
international and global networks in order to stay innovative and avoid decline ( an 
"entropic death") in the long run. Linkages between the local milieu and global 
networks may exist in various ways, e.g. through large firm - small firm coopera-
tions and subcontracting, through spin offs from large firms or through mobile 
labor. 
4) The uneven landscape of innovation poles - Empirical evidence 
The changes in the organisation of production and innovation described above and 
the increasing variety of actors and institutions involved at the local/regional as 
well as on the supranational levels lead to a more complex landscape of 
"innovation poles" than has existed in the past. On the one hand, most of the large 
metropolitan regions remain important centers of innovation. On the other hand, 
new patterns of innovation are emerging. These are partly adjacent or near to the 
large metropolitan areas but partly also in newly industrialising intermediate or 
even in peripheral locations. 
4.1 Large metropolitan regions as major innovation poles 
Large metropolitan regions were the major innovation poles already in the fordist 
era, concentrating headquarters as well as R&D functions of large firms. They still 
have superior locational conditions such as high level eduction and research insti-
tutions and a highly qualified labor. They are also major nodes in the international 
communication and transport networks, so they tend to remain important poles of 
innovation. In fact, some of the postfordist conditions such as the increasing social 
division of labor or the high relevance of networks reinforce their position in that 
respect (Camagni 1988, Malecki 1991). Empirical evidence from quite a number of 
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countries (Austria, FGR, France, Italy, Switzerland, UK, US)5) is showing the con-
tinuing dominance of large metropolitan regions in the innovation process. This 
evidence partly also reflects features of the traditional product cycle model: 
* R&D activities are strongly concentrated in the largest agglomerations 
whereby few large firms of certain sectors are usually holding high shares of 
R&D employment and expenses there. 
* Product innovations are relatively more frequent in agglomerations or in 
highly developed regions than e.g. in old industrial or peripheral areas. 
* On the other hand, there is clearly more emphasis on process innovation or 
a lack of innovation in old industrial areas and peripheral regions. 
This pattern of innovation is additionally shaped by contingent factors of 
respective countries, such as the historical spatial and urban structure or public 
policy. A more clearcut spatial hierarchy of innovation seems to exist in countries 
with a concentrated spatial structure such as Austria, France, Italy or UK, coun-
tries with one or few dominating agglomerations. In countries with a more 
balanced spatial structure such as the FGR, the Netherlands or Switzerland the 
pattern is less clearcut. 
A very strong concentration of R&D activities has also been observed at the Euro-
pean level (both for countries and for level-II regions) showing the situation of a 
"two-speed" community.6) In addition, there is a differentiation occuring between 
European cities (Drewett et al. 1992): Some of them are better able than others to 
further improve their knowledge base or to attract high level enterprise functions 
and activities ( examples are London, Paris, Munich or Milan). Other cities, for a 
variety of reasons, are losing their entrepreneurial and technological dynamics. To 
the latter group belong agglomerations dominated by old industries ( e.g. older 
conurbations in the UK or the Ruhrgebiet in Germany) or agglomerations where 
bureaucraticly organised firms and institutions have become dominant (Vienna). 
5) Empirical studies by Todtling 1990, 1992 (Austria), Planque 1983 (France), Meyer-Krahmer et 
al. 1984, Meyer-Krahmer 1985, Ewers and Fritsch 1987, Pfirrmann 1991 (FGR), Cappellin 1983 
(Italy), Brugger 1985, Brugger and Stuckey 1987 (Switzerland), Thwaites 1982, Buswell 1983, 
Gillespie 1983, Howells 1984, 1988, Thwaites and Oakey 1985, Goddard, Thwaites and Gibbs 
1986, Thwaites and Alderman 1988 (UK), Malecki 1980, 1983, 1991 Castells 1989 (US). 
6) In the mid 80'ies more than 75% of R&D-employment of the EC has been in the three coun-
tries FGR, France and UK. On the other hand, the less favoured member states (Italy, Ireland, 
Spain, Portugal and Greece) representing 40% of the population had only 10% of the R&D 
employment in the community. The R&D-gap of course is much larger at the regional level 
showing a very concentrated pattern or R&D in Europe (Commission of the EC 1987, 1988). 
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Around or adjacent to the most dynamic high ranking agglomerations there are 
"spill-overs" to be observed. These cover not just population, manufacuring indu-
stries and consumer services, but also advanced producer services and as well as 
innovative firms. Examples of such innovation poles close to major agglomerations 
are the Science city South of Paris (Aydalot 1986, Scott 1988), or the high-tech 
areas in the North and West of London (M4 Corridor, Cambridge: Segal 1985, 
Keeble 1988). These new growth areas have received a lot of attention in the 
literature as areas representing the "geography of the 5th Kontratieff' (Hall and 
Markusen 1985). Their success was very often ascribed to the special role of uni-
versities and research parks functioning as nuclei of development. However, the 
development of these areas seems to be more related to the nearby 
agglomerations and their locational advantages than to indigenous factors. 
4.2 New spatial patterns of innovation ? 
Along with an emerging Postfordism there are new organisational forms of innova-
tion coming up which partly also modify the traditional spatial hierarchy. The 
major actors in these new models are public policy ( case of science parks and 
technology centers), large firms which are deconcentrating some of their R&D 
activities to subsidiaries and branches as well as networks of firms. To which extent 
is there a change in the geography of innovation involved and what is the role of 
place in these developments? 
a) Science parks and technology centers as policy approaches 
Science parks have been emerging since the late 50'ies in the U.S. but growing 
rapidly and in large numbers particularly in the 80'ies in the U.S., Japan as well as 
in Europe. They can be found in quite different locations, both in dynamic and 
stagnating regions, in large metropolitan areas as well as in medium sized cities7). 
However, there are.considerable-qualitative differences concerning R&D-intensity 
and high-tech-orientation, skills of employment, university links as well as growth 
performance of science and technology parks between these locations. 
For the U.K., Massey et al. (1992) find a significant North-South divide with regard 
to many features of the 83 science-parks existing in 1988. In the North they turned 
7) See Todtling-Schonhofer (1990) for an overview, Sternberg (1988, 1990) and Dose and Trexler 
(1988) for the FGR, Luger and Goldstein (1991) for the US, Massey et al. (1992) for the U.K., 
Stohr and Ponighaus (1992) for Japan. 
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out to be younger, smaller, more based on small indigenous firms and less 
"scientific" than those in the dynamic South-East. Similarly, Sternberg (1988, 1990), 
investigating 70 technology and incubation centers which were founded in the 
FGR since 1983, has observed a higher "technology-orientation" of centers in the 
more prosporous South of Germany as well as in the larger agglomerations as 
against those in the North or those in the assisted areas. Finally Luger and 
Goldstein (1991) in a comprehensive analysis of 116 US research parks have found 
that the more successful research parks, measured by employment growth, were 
more likely to be situated in sizable and dynamic regions and they were usually of 
an older vintage and had good links to a first class research university.8) On the 
other hand, park failures, as indicated by closure or slow employment growth, were 
more often in smaller regions and in slower growing counties and not related to a 
nearby research university.9) 
The role of links to local universities and to the local economy are evaluated diffe-
rently. While both the US study (Luger and Goldstein 1991) and the German study 
(Sternberg 1988) consider the links to a local university as rather important for the 
success of the relevant park or center, Massey et al. (1992) for the U.K. have been 
doubting their general importance. They found for the U.K. science parks that ... 
"formal research links between academic institutions and establishments on 
science parks were no more evident than similar links with firms located off-park" 
(Massey et al., 1992, p. 38). 
What have been the effects of these research and technology parks on regional 
development and on interregional disparities? The available evidence suggests that 
in many cases there are positive (direct and indirect) employment effects (Luger 
and Goldstein 1991), positive effects on firm formation10) as well as on the struc-
ture of firms and on skills of employment in the respective location. However, with 
8) More specifically Luger and Goldstein (1991, p. 175) state that regions are more likely to host 
successful research parks if they have (1) an existing base of R&D and high-tech activity, (2) 
one or several research activities, medical schools and/or engeneering histitutes, (3) good air 
services, ( 4) a well developed network of infrastructure and business services, and (5) fore-
sightful and effective business leaders. However, these locational characteristics are regarded 
neither as necessary nor sufficient to ensure park success. 
9) Other examples of research parks and technology centers, which partly are also in nonmetropo-
litan locations, can be found in France (technopoles such as Sophia Antipolis near Nice, or 
ZIRST in Grenoble), Spain (9 technology parks existing), Sweden (innovation center in 
Chalmers in Goteborg, research park IDEON in Lund) as well as in Finland (7 technology 
parks). 
10) A closer look, however, reveals that it is rather the persistence of newly created firms which is 
enhanced than the formation rate (Sternberg 1988, Todtling-Schonhofer 1990). 
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a few exceptions, the overall impact on the respective regional economies remains 
limited, since the number of firms and jobs involved are usually not dramatically 
high.11) Furthermore, it can be seen that these parks and centers are not bringing 
about substantial changes of the spatial pattern of innovation since the more 
sophisticated and more successful parks tend to be located either in large metro-
politan or in more dynamic regions. Since they are more often supported by insti-
tutions at the local or regional level than by those on the federal level they just 
tend to reflect and even reinforce differences of economic strength between the 
regions rather than to reduce them. 
b) R&D in the decentralised large firm 
Peripheral regions very often have a high share of branch plants with standardised 
production and low levels of R&D and management functions. However, since 
markets are becoming increasingly volatile the requirement of flexibility exerts a 
certain pressure to reintegrate production with higher level functions such as R&D 
and marketing at the plant level. Does this bring about an upgrading of branch 
plants through the location of certain R&D- and decisionmaking-functions also in 
peripheral regions? 
A well known example of semi-autonmous branches in high-tech industries is the 
UK Silicon Glen in Scotland, a peripheral economy which, due to the working of 
the Scottish Development Agency, was able to attract branch plants from a num-
ber of multinational companies (IBM, NCR, Honeywell, DEC, Hewlett-Packard, 
Motorolla, NEC, Sun Microsystems, Compaq). These partly had also more quali-
fied high-tech-production and some R&D (Haug 1986). However, the overall 
effects on employment and skills have remained rather limited. Moreover, there 
were few links created to firms in the region and to universities and there were 
also few spin-offs. Being not strongly integrated into the regional economy, quite a 
number of plants have closed down or reduced employment in the early 1990's 
during a recession (Sutherland 1992). 
Charles (1987), investigating the UK electronic industry, identifies the following 
mechanisms for the creation of more semi-autonomous units within large firms: 
the spin-off process ( development of new entrepreneurial units in order to exploit 
11) In the 116 US research parks there were in total about 150 000 employees (1989), in the 83 
parks of the U.K. there were about 15 000 people employed (1990), in the 60 technology centers 
of the FGR there were somewhat more than 10 000 employees (1988). Although these numbers 
are not negligable, they are just a very small percentage of total emloyment in the respective 
countries and regions. 
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new ideas and technologies), the acquisition of and equity investments into small 
firms to gain access to their technology as well as joint ventures. These new units 
remain semi-autonomous within the larger company and they have better employ-
ment characteristics and greater linkages to the local economy than the traditional 
branch-plant. However, due to higher locational and skill requirements, they are in 
general primarily a core region phenomena and less frequent in peripheral regions. 
Other examples of semi-automnomous or upgraded peripheral branch plants can 
be found in various countries. A recent study on Austria has identified a number of 
subsidiaries and branch plants in "modem" industries with certain R&D functions 
also in peripheral regions (Todtling 1990). Although these upgraded plants have 
better skill-effects and income-effects in the region than "pure" production branch-
plants, the reduction of interregional disparities (income or qualifications) stays 
limited since the basic division of labor inside the large firms is not eliminated 
(Castells 1989, Martinelli and Schoenberger 1991). 
c) Firm networks and small firm dynamics 
Regions characterised by small firm dynamics and networks have received a lot of 
attention in the literature.12) Although particularly the model of the Third Italy 
(small firm networks) has attracted most interest, the networks where at least one 
or few large firms are involved, seem to be more frequent (Storper and Harrison 
1991). Networks are in fact complex phenomena and they may contrast strongly in 
their industrial and spatial organisation.13) In addition to various actors involved 
(small and large firms, public institutions), they may have different governance 
structures: from a relatively egalitarian structure to a lose hierarchy ( coordinating 
firm) and to a more rigid hierarchy (leading firm). From the spatial point of view, 
the main actors may be agglomerated or dispersed, maintaining local as well as 
long distance links. Many of these firm networks - like the research parks - cluster 
again around agglomerations or in industrialised areas, but many include also 
smaller cities-in nonmetropolitan·locations (this -is-particularly in Italian districts 
the case). Storper and Harrison (1991) in addition show that regional economies 
may consist not just of one but of several types of firm-networks. 
12) See e.g. Garofoli 1991, Cooke and Morgan 1991, Pyke and Sengenberger 1992. 
13) See Bergman et al. 1991, DeBresson and Walker 1991, Storper and Harrison 1991. 
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Large firm - small firm networks 
This type of network is coordinated or dominated by large firms which are 
externalising certain functions or production steps to small or intermediate sized 
firms. Partly, there are linkages involved at the regional level and the network 
takes an agglomerated form. Storper and Harrison (1991) give examples of agglo-
merated large firm networks from such different areas as Silicon Valley (systems 
integrators and "merchant" semiconductors in electronic industry), Toulouse 
(aircraft industry) as well as from Third Italy (Emilia Romagna: machinery indu-
stry). Perrin (1988) as well as Cooke and Morgan (1991) in addition bring exam-
ples and evidence from Baden Wiirtemberg ( car industry: Daimler-Benz, Porsche, 
Bosch, Audi; electronic industry: IBM, Hewlett Packard, SEL, Sony), Hannover 
(Volkswagen), Milano (FIAT, Olivetti), the South of Netherlands (Philips) and the 
South of France (Sophia Antipolis). Hansen (1990) identifies large firm - small 
firm networks also in the Marseille region (including the hinterland) as well as in 
the area of Montpellier (region of Languedoc-Roussilion).14) 
In many of these examples and cases, the strength of the network relations at the 
regional level is assumed and not made explicit. In the case of Baden Wiirttemberg 
Cooke and Morgan (1991, p. 26 f.) find that a large proportion of the suppliers can 
be found within the region of Baden Wiirttemberg although ... "these large firms 
are by no means averse to sourcing from outside the region or Germany itself''. 
Schmitz (1992, p. 100) in addition states that the purchases from outside Germany 
have been increasing at a faster rate.15) Closer examination of other cases might 
well reveal that the spatial reach of these large firm - small firm networks is much 
larger than the respective region. This is certainly the case e.g. for many Austrian 
subcontractors which are delivering mainly to the german car firms.16) 
The traditional subcontracting networks between large and small firms have im-
plied a rather clear division of labor in the production and innovation process. The 
large firms had the function of "core-production", technology development 
(product and process -innovation) as well as marketing and distribution;·· the small 
firms contributed certain steps and components in the production process. Tech-
14) Compared to the artificially created and rather exclusive technopolis of Sophia Antipolis, 
Hansen (1990) finds a stronger impact of the networks on regional development in these latter 
cases, since small firms were more spontaneoully involved. 
15) We also have to keep in mind that the "region" of Baden Wiirttemberg is fairly large (having a 
population of 9,5 Mio.); it is e.g. a clearly larger economy than Austria. 
16) There are in Austria about 230 firms with an employment of 135000 engaged in subcontracting 
to the international car industry. 
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nological relations occured only in the form of a faster diffusion of process tech-
nology towards the subcontractors and a certain pressure for the subcontractors to 
introduce new machinery to keep the required quality standard or to save costs. 
The question arises whether the more recent kinds of networks go beyond these 
traditional relations and include also R&D, product- and process development in 
their division of labour. Up to now the answer to this question is not very well 
documented. Cooke and Morgan ( 1991 ), studying the regions of Baden-Wiirttem-
berg, Emilia Romagna, the Basque Country and Wales, observe a move towards 
"collaborative manufacturing" for reasons of enhancing and maintaining the quality 
of supplies and materials and of shortening the innovation process.17) Grabber 
(1991) gives some evidence of such emerging "innovation networks" for the Ger-
man Ruhr area: large firms are restructuring from their traditional products ( e.g. 
steel) towards more know-how and technology intensive activities (e.g. engenee-
ring) and are utilising the flexibility and innovative capacity of small firms by buil-
ding up network-relations to them. Large firms and small firms fulfill different 
tasks and functions: the large firm as a general contractor is organising the whole 
project, providing finance and market access, small firms are developing, designing 
and producing special contributions within this network. This implies that, despite 
a stronger role of the small firms, the nature of the collaboration stays basically a 
hierarchical one (Storper and Harrison, 1991). 
Small firm networks 
Based on the experiences of few "success stories" such as high-tech-regions (Silicon 
valley, Route 128, M4 Corridor) as well as some other dynamic regions (Third 
Italy, Baden Wiirttemberg) localised small firm networks have been viewed as the 
clearest indication of a possible "end of Fordism" (Piore and Sabel 1984 ). Instead 
of the large firms involved in mass production, localised networks of a number of 
small firms are producing a variety of customised products in small scales, coope-
rating not just in production but also in distribution and in technological develop-
ment (Garofoli 1991). This development was also seen as evidence for a new 
importance of agglomeration economies and a concentration of such industries in 
"new spaces" (Scott 1988). 
Competitive strategies of firms in such districts are clearly different from fordist 
strategies since advantages are achieved by high quality, know-how or design inten-
17) They state that in Baden Wtirttemberg for firms such as Bosch ... "design of components is now 
commonly a joint process in which an intrafirm network of the Purchasing, Engeneering and 
Design departments works with two Preferred Supplier Status firms, only one of which will be 
awarded the production contract. ... " (Cooke and Morgan 1991, p. 27). 
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sity as well as by flexibility instead of scale economies and low cost. Due to the 
customisation of products there is frequent change of both products and processes 
(modifications, design changes, etc.), whereby the innovation process is also sup-
ported by the network (see above 3). It helps to spread risks, combine ressources 
and assets and share know how and experience. 
These networks where innovative small firms are strongly involved, are again to be 
found in various locations.18) Some of them, particularly the high tech industries, 
cluster around large metropolitan areas (such as London, Milan, Paris, Madrid and 
Barcelona: see above 4.1), others are in intermediate regions with more diffused 
industry (Third Italy: clothing, textiles, leather goods, ceramics, furniture; Baden 
Wiirttemberg: machine-tool industry; West Jutland in Denmark: garment/knitting, 
furniture). Finally there are also examples in "old industrialised" regions on their 
way to restructure (Swiss Jura: watch industry). 
The constitution of firm-networks at the local and regional level is attributed not 
just to economic but also to socio-cultural factors resulting from the history of the 
region (Garofoli 1991). Together these factors are said to constitute a specific local 
milieu conducive for firm formation and innovation (see above section 3)19). 
Aydalot and Keeble (1988) regard innovations even as product of the local milieu 
by stating that " .. it is often the local environment which is, in effect, the entrepre-
neur and innovator, rather than the firm ... ". Spatial proximity and territorial 
agglomeration are considered as important preconditions for the creation and the 
functioning of such an innovative milieu (Stohr 1987, Camagni 1991). This is due 
to the fact that highly skilled personnel is not very mobile interregionally, that 
direct personal and informal contacts are highly relevant and that synergy-effects 
are expected from a common cultural, psychological and political background. 
An important element, which is part of the network and the milieu, are the public 
and semi-public institutions supporting the SME's in such regions. These may be 
trade or business associations, chambers of industry and commerce, technology 
transfer centers· as-well ·as public programs for -innovation-and firm formation. -
These institutions provide, amongst others, research capacity, contract research, 
training, technology transfer, business information as well as finance for the small 
18) See Aydalot 1986, Aydalot and Keeble 1988, Cooke and Morgan 1991, Pyke and Sengenberger 
1992. 
19) The "milieu" was, according to Maillat (1991), defined above (section 3) as "socio-economic 
environment of an area resulting from the interaction of firms, institutions and labor. It is 
expected to lead to a common way of perceiving economic and technical problems and finding 
respective solutions." 
firms. Cooke and Morgan (1991, p. 43) consequently summarise the key elements 
of the "networked region" as "a thick layering of public and private industrial sup-
port institutions, high grade labor market intelligence and associated vocational 
training, rapid diffusion of technology transfer, a high degree of interfirm networ-
king and, above all, receptive firms welldisposed towards innovation". 
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A particular "thick" tissue of such support institutions can be found in Baden 
Wiirttemberg (Herrigel 1989, Schmitz 1992) as well as in the industrial districts of 
Third Italy (Cooke and Morgan, 1991, Brusco 1992). In both regions these institu-
tions have a quite long history, casting doubt on the ready transferability of such 
institutions to other regions. It is furthermore difficult to evaluate the role and 
effectiveness of these institutions on the performance of firms in the regions and to 
draw direct causal links from one to the other. As Schmitz states ... "there is a great 
deal of description of the policy but - with a few exceptions - there is little analysis 
of its effectiveness" (p. 104 ).20) 
It has been suggested that localised small firm networks might become a general 
model of innovation and regional development. However, there are both concep-
tual and empirical problems with this proposition. At the conceptual level, a clear-
cut transition from Fordism towards Postfordism and to a small-firm economy has 
been questioned on various grounds (Sayer 1989, Amin and Robins 1990). 
Although it is true that small firms have experienced a certain renaissance since 
the mid seventies, the large firms are far from leaving the stage, as has been shown 
above (Martinelli and Schoenberger 1991). There is also no general return to 
"place" and local embeddedness since - as we have shown above - large scale and 
global networks as well as supranational institutions have at the same time 
increased their importance. Empirically, the evidence for localised small firm net-
works becoming a general model for innovation and regional development is up to 
now also not convincing: 
* There are rather few regions in Europe and the US which have been ser-
ving as standard.examples of.localised.and dynamic small firm networks 
20) In fact for Baden Wilrttemberg Schmitz (1992) finds that ... "It would be misleading to attribute 
the success of Baden Wilrttemberg in the 1970's and 1980's solely to the neoconservative 
modernisation policy of Lothar Spath. The success preceded or coincided with his technology 
policy. At the same time it would be unreasonable to entirely discard claims that regional 
government helped industry to cope with challenges of the 1990's" (p. 108). 
We also have to keep in mind that "institutional thickness" is not just typical for dynamic 
districts, but can also be found in old industrial areas on their way to restructure such as the 
Ruhr area in Germany, the Swiss Jura or the Obersteiermark in Austria (Todtling-Schonhofer 
1990). 
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("success stories"). Other regions have also been cited (Zeitlin 1992) but the 
differences seem to be larger than the similarities. 
* A closer look in fact reveals that these regions are very heterogenous: they 
range from regions with family- and craft based industries having some-
times very low levels of technology (many districts of "Third Italy")21) to 
sophisticated high-tech regions at the "frontier" of technological develop-
ment.22) 
* Both the high-tech regions and the districts do very often not stay as "small 
and beautiful" as they were at their early stage but are subject to rapid 
organisational change. On the one hand, in some districts small firms under 
competitive pressure are forming large groups in order to stay competitive. 
Some small firms are also growing and internationalising their markets and 
networks. On the other hand, these regions get also penetrated and domi-
nated by external large firms.23) 
* As was shown above, there are many more regions which are linked in one 
way or the other to large coordinating or leading firms, inside or outside the 
region (see above; as well as Storper and Harrison 1991) or which have no 
significant network links at all. 
* The empirical evidence for the strength of linkages at the local/regional 
level and of local embeddedness is very often rather anectodal than syste-
matically derived. There exist only case studies in which usually rather few 
firms and institutions have been intervieved. More systematic and represen-
tative studies in a broader comparative setting are lacking. Furthermore, in 
the existing studies there has often been an implicit bias in favour of the 
21) From about 60 industrial districts in "Third Italy" over 50 were specialised in fashionware 
(textiles, clothing, shoes and other leather goods) or wooden furniture (Amin and Robins 1990, 
p. 17). 
22) Zeitlin (1992, p. 185) consequently states that ... "In the face of these difficulties, it seems neces-
sary to move away from a 'thick', 'closed' model of the industrial district based on a stylised 
account of a particular national experience towards a 'thin', 'open' model capable of generating 
a variety of empirically observable forms." 
23) In the case of Silicon Valley this has been shown e.g. by Gordon an Dilts (1988). For the Italian 
industrial districts Brusco (1992) has shown that there is a considerable change towards the 
formation of groups of firms as well as towards the internationalisation of markets. The increa-
sing role and dominance of large firms in such regions is by some defenders of the district 
model seen as a process of a "double convergence" of large- and small-firm structures (Sabel, 
Zeitlin) ... "as small firms in the districts build wider forms of common services often inspired by 
large-firm models, while large firms seek to recreate among their subsidiaries and subcontrac-
tors the collaborative relationships characteristic for small-firm districts" (Zeitlin, 1992, p. 184). 
identification such localised networks. All this makes broader generalisa-
tion and evaluation of this phenomenon rather difficult. 
5) Conclusions 
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From the paper the following conclusions may be derived: First, the move towards 
Postfordism is indeed bringing about substantial changes in the production and 
innovation process, its organisation as well as its manifestation in space. The chan-
ges imply a more continuous and evolutionary character of innovation and a stron-
ger need to integrate R&D, marketing and production at the plant level. The 
linear innovation process, organised in a hierarchical way within firms, which has 
been typical for Fordism, is losing relevance. There is also more need to rely on 
external partners, both firms and public institutions. Consequently there are new 
organisational forms coming up such as research parks and innovation centers, a 
decentralisation of R&D and innovation activities in large firms and, last but not 
least, networks of innovators. 
Second, along with these changes there are new patterns of innovation in space 
emerging both in and around metropolitan areas and also in nonmetropolitan 
regions. These changes, however, do not imply a basic reversal of past structures 
and trends. Instead, they constitute a more complex structure since past and new 
patterns are coexisting (Amin and Robins 1990). In fact, it seems that despite some 
development in new areas, the move towards Postfordism tends to stregthen major 
metropolitan areas as innovation poles. Since these are still important nodes in 
national and international transport and communication networks as well as loca-
tions for high level educational and research institutions they also stay major loca-
tions for research parks and technology centers, for R&D functions of large firms 
as well as for firm networks. 
Third, local and regional institutions and thellembeddedness'~ of firms.seem to 
have more relevance in the evolutionary innovation process. However, this cannot 
be interpreted as a general return to "place" as an exclusive driving force for eco-
nomic and technological development because of several reasons: 
* Firms are not just getting locally embedded but at the same time increa-
singly integrated into the global economy. Particularly in the 80'ies interna-
tional and global networks (both within and between large firms) as well as 
supranational institutions have increased their importance. 
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* Local embedding ("place") and international and global links have different 
relevance for different actors: SME's rely clearly more on local networks 
and local institutions (with regard to information gathering, markets, 
finance) than large firms and their branches. Large firms and their plants, 
in contrast, are very often quite independent from the local environment. 
However, this pattern does not always hold true since a considerable part of 
the SME's is also engaged in international and global markets and networks 
and a part of the large firms is also linked to the local environment. 
* Local embedding and networks are furthermore dynamic and subject to 
change, since many firms are extending their markets and networks in the 
course of their maturation. On the other hand, external large firms are very 
often penetrating regional economies and tapping into local networks by 
takeovers or interfirm alliances. 
* Finally we must point to the fact, that the empirical evidence concerning 
the local embedding of firms and its role for the innovation process is still 
very limited. In contrast to some of the "euphoric" literature, there seem to 
be relatively few cases of "milieu driven" innovative regions. Also the parti-
cular role and functioning of local networks and the local "milieu" vis a vis 
global forces up to now has not been demonstrated convincingly. 
Thus, from the analysis it appears that local firms and networks get increasingly 
interlinked with global markets, corporate hierarchies as well as networks. It is 
actually this interaction of global forces with specific local conditions and histories, 
which is shaping more and more the innovation process and consequently local and 
regional development. 
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